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[ABSTRACT] 

[Abstract of the Disclosure] 

The present invention relates to a semiconductor device and method for fabricating the 
5 semiconductor device using damascene process capable of Improving a process 
margin and simplifying a fabrication process. A method for fabricating a semiconductor 
device of the present invention comprises: preparing a semiconductor substrate having 
a first contact pad and a second contact pad; forming a first insulating film on the 
substrate; etching the first insulating film to expose the first contact pad and the second 
10 contact pad respectively and forming a groove type of a bit line pattern and a contact 
having same level as an upper surface of the first insulating film without a step 
coverage: forming a contact plug and the bit lines simultaneously on the contact and the 
bit line pattern respectively; forming a bottom electrode of a capacitor connected to the 
first contact pad. 

15 

[Representative Drawing] 

FIG. 2i 
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[SPECIFICATION] 

[Title of the Invention] 

SEMICONDUCTOR DEVICE AND METHOD FOR FABRICATING THE SAME USING 
DAMASCENE PROCESS 

5 

[Brief Description of the Drawings] 

For a more complete understanding of the present invention and the 
advantages thereof, reference is now made to the following descriptions talcen in 
conjunction with the accompanying drawings, in which like reference numerals 
10 designate like elements, and in which: 

FIG. 1a through Id shows a process cross sectional view to illustrate a method 
for fabricating the semiconductor device having a conventional COB structure, 

FIG. 2a through 21 shows a process cross sectional view to illustrate a method 
for fabricating the semiconductor device according to an embodiment of the present 
15 invention. 

FIG. 3 shows a cross sectional view to illustrate a method for fabricating the 
semiconductor device according to an embodiment of the present invention. 

[Detailed Description of the invention] 
20 [Object of the Invention] 

[Technical field of the invention and Related Art prior to the Invention] 

-2- 
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FIELD OF THE INVENTION 

The present Invention relates to a semiconductor device, and more particularly 
to a semiconductor device and method for fabricating the semiconductor device having 
damascene bit lines for improving a process margin and simplifying a fabrication 
5 process. 

Description of Related Art 

As the size of the semiconductor devices is decreased, internal lines of the 

semiconductor devices become finer. Accordingly, an etching of the line material has 
10 come to many problems. The semiconductor device having a capacitor on bit line COB 

structure becomes more difficult to assure the process margin while maintaining the 

dielectric property between a storage node contact and bit line. 

FIG. la through 1d show a process cross sectional view to illustrate a method 

for fabricating the semiconductor device having a conventional COB structure, 
15 Referring to Fig. la. a device isolation film 105 is formed on a field area of the 

semiconductor substrate 100 for shallow trench isolation STI process, which the 

semiconductor includes an active area 101 and the field area. 

Agate insulating film 111, a gate electrode material 112 and a capping layer 113 

are laminated on the semiconductor substrate 100. The laminated structure fonns a 
20 gate 110 and a spacer 115 is fomied on the sidewalls of the laminated structure. A first 

interiayer insulating film 120 is formed on the substrate comprising the gate 110. A 

contact 125 is fomied to expose the active area 101 for a self aligned contact SAC 

-3- 
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process. 

A conductive material such as a polysilicon film is deposited on the substrate to 
fill the contact 125 and then performs etch back or chemical mechanical polishing CMP 
to form a contact pad 131 for a storage node and a contact pad 135 for the bit line. 
5 Simultaneously, the contact pad 131 for the storage nod and the contact pad 135 for the 
bit line are connected to a desired of electrical conducting type of an impurity area (not 
shown) having fonned on the active area. 

Next, a second Interlayer Insulating film 140 is deposited on the first interlayer 
insulating film 120 and then fomns a bit line contact 141 to expose the contact pad 135 
10 of the contact pads 131 and 135. 

Referring to FIG lb, a metal film including the bit line contact 141, for example, 
a tungsten film is deposited on the substrate and then forms a contact plug 145 for the 
bit line on the bit line contact 141 by the etch back or the chemical mechanical polishing. 

Next, a barrier metal film 161, a conducting material 162 for the bit line, and a 
15 capping material 163 of the bit line are sequentially formed on the second interlayer 
insulating film, and the capping material 163 of the bit line, the conducting material 162 
of the bit line, and the barrier metal film 161 are then etched using a mask (not shown) 
toforni bit lines 160. 

Next, a spacer material for the bit lines is deposited on the second Interlayer 
20 insulating film 140 comprising the bit lines 160 and then is etched to form a bit line 
spacer 165 on the side wall of the bit lines 160. 

Referring to FIG, 1c, a third interiayer insulating film 170 is deposited on the 

-4- 
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second interiayer insulating film 140 comprising the bit lines 160. and then etches the 
second and third interiayer insulating films 140 and 170 to expose the contact pad 131 
for the storage node, thereby forming the storage node contact 171. 

Referring to FIG. Id, the conducting material for the contact plug, for example, 
5 the polysilicon film is deposited on the third interiayer insulating film 170 to fill the 
storage node contact 171. and then forms the contact plug 175 for the storage node on 
the storage node contact 171 by the CMP or etch back. 

Next, a etching stopper 180 and a mold oxidation (not shown) are deposited on 
the substrate, and then etch the etching stopper 180 and the mold oxidation to expose 
10 the contact plug 175 for the storage node, thereby fomiing an open hole. The poly 
silicon film for the storage node is deposited on the mold oxidation comprising the open 
hole and then removes the mold o^ddation during the CMP process to separate the node. 
As a result, the storage node 190 of the capacitor that is contacted with the contact plug 
175 for the storage node is formed. 

15 

[Technical Goal of the Invention] 

In order to solve the problems, it is an object of the present invention to provide 
the semiconductor device and method for fabricating the semiconductor device through 
the process of fonning the storage node contact and then forming the bit line pattern, 
20 thereby being capable of improving the process margin and simplifying the fabrication 
process while maintaining the dielectric property between the storage node contact and 
the bit lines. 
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It is another object of the present invention of the present invention to provide 
the semiconductor device and nnethod for fabricating the semiconductor device through 
the process that simultaneously forms the damascene bit lines and the contact plug for 
the storage node» thereby being capable of simplifying the fabrication process. 
5 It is further object of the present invention to provide the semiconductor device and the 
method for fabricating the semiconductor device capable of increasing capacitance of a 
capacitor along with the increase of the storage node area. 

[Structure and Operation of the Invention] 

10 

To accomplish the objects of the present invention, the method for fabricating 
the semiconductor device, comprises: preparing the semiconductor substrate having a 
contact pad and a second contact pad; forming a first insulating film on the substrate; 
etching the first insulating film to expose the first contact pad and the second contact 
15 pad respectively, and forming a groove type of the bit line pattern and the contact having 
same level as an upper surface of the first insulating film without a step coverage; 
forming the contact plug and the bit lines simultaneously on the contact and the bit line 
pattern respectively; forming a bottom electrode of the capacitor connected to the first 
contact pad. 

20 Also, the method for fabricating the semiconductor device, comprises: forming a 

first insulating film having the contact pad for the storage node and the contact pad for 
the bit lines on the semiconductor substrate; forming a second insulating film having the 
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bit line contact on the first insulating film to expose the contact pad for the bit line; 
fornning the contact plug for the bit lines on the bit line contact; fornning a third insulating 
film on the substrate; etching the second and third insulating films to form the groove 
type of the bit line pattern and a storage node contact having same level as an upper 
5 surface of the second and third insulating films without the step coverage; forming 
simultaneously the bit lines and the contact plug on the storage node contact and the bit 
line pattern; forming a fourth insulating film and a fifth insulating film on the 
semiconductor substrate; forming an open hall by etching the fourth insulating film and 
the fifth insulating film to expose the contact plug; removing the exposed contact plug to 

10 expose the storage node contact; fonning the storage node contacted with the contact 
pad for the storage node inside the open hall having the exposed storage node contact; 
and removing the fifth insulating film. 

Also, the method for fabricating the semiconductor device, comprises: fomiing a 
first insulating film having the contact pad for the storage node and the contact pad for 

15 the bit lines on the semiconductor substrate; forming a second insulating film having the 
bit line contact on the first insulating film to expose the contact pad for the bit lines; 
forming the contact plug for the bit lines on the bit line contact; forming a third insulating 
film on the substrate; etching the second and third insulating films to fonm the groove 
type of the bit line pattern and the storage node contact having same level as the upper 

20 surface of the second and third insulating films without the step coverage; forming 
simultaneously the bit lines and the contact plug on the storage node contact and the bit 
line pattern; forming a fourth insulating film on the semiconductor substrate to expose 



PACE 19/35 " RCVD AT 12/6/2005 4:03:08 PM [Eastern Standard Time] * 8VR:U8PTO-EFXRF-6/40 " DN16:2738300 " 0810:5032744622* DURATION (mm-ss):10-36 



12/06/05 13:09 FAA 5032744622 



MARGER JOHNSON 



@020 



the contact plug; forming a meta! electrode contacted with the contact plug through the 
open hall on the fourth insulating film. 

Also, the semiconductor device of the present invention, comprises: a 
semiconductor substrate having the contact pad for the bit lines and the contact pad for 
5 the storage node; a first insulating film that comprises the groove type of the bit line 
pattern for exposing the contact pad for the bit lines and the storage node contact for 
exposing the contact pad for the storage node and has same level as the upper surface 
of the first insulating film without the step coverage; a bit line fornied on the bit line 
pattern; a second insulating film having the open hall to expose the storage node 

10 contact; a bottom electrode of the capacitor contacted with the contact pad for the 
storage node and formed on the storage node contact so that the electrode is more 
protrusive than the second insulating film. 

Also, the semiconductor device of the present invention, comprises: a 
semiconductor substrate having the contact pad for the bit lines and the contact pad for 

15 the storage node; a first insulating film that comprises the groove type of the bit line 
pattern for exposing the contact pad for the bit lines and the storage node contact for 
exposing the contact pad for the storage node and has same level as the upper surface 
of the first insulating film without the step coverage; a bit line fomied on the bit line 
pattern; a second Insulating film having the open hall to expose the contact plug; a 

20 bottom electrode of the capacitor fomied on the second insulating film so that .it is 
contacted with the exposed contact plug through the open hall 

Other aspects, features and advantages of the present invention are disclosed 
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in a detailed description that follows. 

Tlie semiconductor device and method for fabricating the device according to 
the embodiments of the present Invention will now be describe with reference to the 
accompanying drawings. 
5 FIG 2a through 21 show a process cross sectional view to illustrate a method for 

fabricating the semiconductor device having a COB structure according to one 
embodiment of the present invention. 

Referring to Fig. 2a, a semiconductor substrate 200 is divided into an active 
area 201 and a field area. An isolation film 205 of the semiconductor device is formed 
10 on the field area of the semiconductor substrate 200 for the shallow trench isolation STI 
process. 

A gate insulating film 211, a gate electrode material 212 and a capping layer 
213 are laminated on the semiconductor substrate 100. The laminated structure forms a 
gate 210 on the semiconductor substrate and a spacer 215 Is formed on the sidewalls 

15 of the laminated structure. 

A first interiayer insulating film 220 is deposited on the substrate comprising the 
gate 210 and is planarized by the CMP process and the etch back process. A self- 
aligned contact 225 is formed through self-aligned etching technique of the first 
interiayer insulating film to expose the active area 201. 

20 The conductive material such as the polysillcon film is deposited on the 

substrate to fill the contact 225 and then performs etch back or chemical mechanical 
polishing CMP process to form a contact pad 231 for a storage node and a contact pad 
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235 for the bit line. Simultaneously, the contact pad 231 for the storage node and the 
contact pad 235 for the bit line are connected via the contact 225 and a desired of 
electrical conducting type of the impurity area (not shown) formed on the active area. 

Next, a second interiayer insulating film 240 is deposited on the first interlayer 
5 insulating film 120, perfonns the CMP process and the etch process to planarize and 
etch the second interlayer insulating film 240, and forms the bit line contact 241 to 
expose the contact pad 135 of the contact pads 231 and 235 to. 

Next, the conductive material for the plug, for example, the metal film such as 
the tungsten film is deposited on the substrate comprising the bit line contact 241 and 
10 performs the CMP process to form the contact plug 245 for the bit lines inside the bit 
line contact 241. Then, the etching stopper 251 and the third interiayer insulating film 
260 are sequentially formed on the substrate. 

Referring to FIG. 2b, the third interiayer insulating film 260, the etching stopper 
251 and the second Interiayer insulating film 240 are etched to expose the contact pad 
15 231 for the storage node of the contact pads 231 and 235 in order to fonn the storage 
node contact 261. 

Referring to FIG. 2c, a photo resistive film 270 is formed on the third inlayer 
insulating film 260 comprising the storage node contact 261 and then pattems the photo 
resist film to expose the third interlayer insulating film 260 where the bit line pattern is 
20 formed. 

The exposed portion of the third interlayer insulating film 260 and the etching 
stopper 251 located in the bottom of the insulating film 260 are etched using the 

- 10- 
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patterned photo resistive film as a mask, and form the bit line pattern 265 to expose the 
contact plug 245 for the bit lines. At this time, the bit line pattern 265 is damascene 
pattern to form the bit lines through the following process and has the groove type 
structure. Both the storage node contact 261 and the bit line pattern 265 are formed in 
5 the third interlayer insulating film 270, and. thus, the upper surface of the Insulating film 
270 has the same level ^A^'thout the step coverage. 

Referring to FIG. 2d, the photo resistive film 270 is removed. The conductive 
material for the bit lines, for example the metal filnr\ such as the tungsten is formed on 
the third interlayer insulating film 260 comprising the storage node contact 261 and the 

10 bit line pattern 265. 

Referring to FIG. 2e. the bit lines 285 contacted with the contact plug 245 for the 
bit lines is formed In the bit line pattern 265 by performing the CMP process of the 
tungsten film 280, and simultaneously fomns the contact pad 231 for the storage node 
and the contact plug 281 on the storage node contact 261. Accordingly, the contact pad 

15 231 for the storage node and the bit lines 285 have the same level without the step 
coverage. 

Referring to FIG. 2f, a mold oxidation 290 for forming the storage node, that is, a 
sacrificial oxidation is deposited on the substrate, and etches the moid oxidation 290 
and the etch stopper 253 to expose the contact plug 281, thereby forming the open hall 
20 291. 

Referring to FIG. 2g, the exposed contact plug 281 is removed by a wet etching 
process to expose the storage node contact 261. Therefore, the contact pad 231 for the 
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Storage node is exposed to form the open hall 291a. Referring to FIG. 2h, the 
conductive material, for example, a polysilicon film 293 is deposited on the moid 
oxidation 290 comprising the open hall 291 a. 

Referring to Fia 2i. the sacrificial oxidation (not shown) is deposited to fill the 
5 open hail 291a. The CMP process isolates the node and then removes the sacrificial 
oxidation and the mold oxidation 290 to form the storage node 295 contacted with the 
contact pad 231 for the storage node. A dielectric film for the capacitor and a plate node 
are fomied on the storage node 295 to forni the capacitor, which is not shown in figures. 

The first through third interiayer insulating films 220, 240 and 260 are an 
10 insulating film of oxide series. The etching stoppers 251 and 253 use a material having 
a etching difference between the second and third interiayer insulating films 240 and 
260, and the mold oxidation 290, for example, a insulating film of nitride series. 

If the method for fabricating the semiconductor device is applied to a method for 
fabricating the semiconductor device having a MIM capacitor, it is enabled to use the 
15 contact plug of the MIM capacitor without removing the contact plug formed on the 
storage node contact. 

FIGi 3 shows the cross sectional view of the semiconductor device having the 
MIM capacitor according to other embodiment of the present invention. The process for 
forming the bit lines 385 and the contact plug 381 for the storage node according to 
20 another embodiment of the present invention is the same as one embodiment of the 
present invention. 

Referring to FIG. 3, a device isolation film 305 is form on the filed area of the 

-12- 
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substrate divided into the field area and the active area 301, laminates the gate 
insulating film 311, the gage electrode material 312 and the capping layer 313 on the 
semiconductor substrate 300, forms a gate 310, and forms a spacer 315 on the side 
walls of the gate 310. 

5 A first interlayer insulating film 320 is deposited and then a SAC contact is 

formed. The contact 325 forms the contact pad 331 for the storage node and the contact 
pad 335 for the bit lines. A second interlayer insulating film 340 is fonned on the first 
interlayer insulating film 320 and then etches the insulating film 340 to expose the 
contact pad 335 for the bit lines, thereby forming the bit line contact. 

10 The contact plug for the bit fines made of the conductive material, for example, 

the metal film such as tungsten is fonned on the bit line contact, and the etching stopper 
351 and the third interlayer insulating film 360 are deposited on the substrate. The 
second and third Interlayer insulating films 340 and 360 and the etching stopper 351 are 
etched to fomi the storage node contact 361 to expose the contact pad 331 for the 

15 storage node, and the third interlayer insulating film 360 and the etching stopper 351 
are etched using the photo resistive (not shown) and then sequentially fomris the bit line 
pattern 365 to expose the contact plug 345 for the bit lines. 

Next, the conductive material, for example, the metal film such as the tungsten 
is deposited on the substrate comprising the storage node contact 361 and the bit line 

20 pattern 365 and then perfomis the CMP process to isolate the node, thereby forming the 
bit Iines385 on the bit line pattern 365 and simultaneously forming the contact plug 381 
on the storage node contact 361 . 

- 13- 
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Next, the insulating film 390 is deposited on the substrate and then the contact 
open hall 391 is formed to expose the contact plug 381 for the storage node. The 
insulating film 390 may use the etching stopper such as SiN. the interlayer insulating 
film of the oxide series, and a various type of the insulating film such as the etching 
5 stopper and a laminated film of the interlayer insulating film. 

A metal insulator metal MIM capacitor 400 for laminating the bottom metal 
electrode 401, the dielectric film 402 and the upper metal electrode 403 that are 
contacted with the contact plug 381 for the storage node contact via the contact open 
hail 391 is formed. 

10 The method for fabricating the semiconductor device according to the other 

embodiment of the present invention is not only applicable to the MIM capacitor having 
a structure as shown in FIG. 3, but is applicable to the MIM capacitor structure having 
the various structure. 

While the invention has been particularly shown and described with reference to 

15 prefenred embodiments thereof, it will be understood by those skilled in the art that the 
foregoing and other changes in fomi and details may be made therein without departing 
from the spirit and scope of the invention. 
[Effect of the invention] 

As described above, since the conventional method for fabricating the semiconductor 
20 device has deposited and pattemed the metal film to fomn the bit lines, the process is 
very complicated and very difficult. Also, the process is difficult to assure the process 
margin while maintaining the dielectric property between the storage node contact and 

- 14- 
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bit line during the fonnation of the storage node contact. 
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WHAT IS CLAIMED tS 

1 . A method for fabricating a semiconductor device, comprising: 

preparing a semiconductor substrate having a first contact pad and a second 
contact pad; 

5 forming a first insulating film on the substrate; 

etching the first insulating film to expose the first contact pad and the second 
contact pad respectively and fontiing a groove type of a bit line pattern and a contact 
having same level as an upper surface of the first insulating film without a step 
coverage; 

10 forming a contact plug and the bit lines simultaneously on. the contacts and the 

bit line pattern respectively; 

forming a bottom electrode of a capacitor connected to the first contact pad. 

2. The method according to claim 1, wherein the step for forming the contacts 
15 and the bit line pattern, comprises: 

forming a contact through an etching of the first insulating film to expose the first 
contact pad; 

forming a mask layer on the first insulating film comprising the contact to expose 
a part corresponding to the second contact pad; 
20 forming a bit line pattern through the etching of the exposed part of the first 

insulating film using the mask layer to expose the second contact pad. 

3. The method according to claim 2, wherein the mask layer comprises a photo 

-16- 
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resistive film. 

4. The method according to claim 2, wherein the contact and the bit line pattem 
are formed by a slope etching. 

5 

5. The method according to claim 1 , wherein the step for forming the bit line and 
the contact plug, comprises: 

depositing a metal film on the substrate including the bit line pattem and the 
contact; and 

10 forming the bit lines on the bit line pattem and simultaneously forming a contact 

plug on the contact through a CMP process of the metal film. 

6. The method according to claim 1, wherein the step for forming the bottom 
electrode for a capacitor connected to the first contact pad, comprises: 

15 forming sequentially a second insulating film and a third insulating film on the 

substrate; 

forming an open hall through the etching process of the second and third 
insulating films to expose the contact plug; 

removing the exposed contact plug to expose the contact; 
20 forming a bottom electrode of the capacitor contacted with the first contact pad 

on the open hall including the contact; and 

removing the third insulating film. 

• 17- 
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7. The method according to claim 6, wherein the contact plug is removed by a 
wet etching process, 

5 8. The method according to claim 6, wherein the second insulating film is an 

etching stopper, and the third insulating film is a sacrificial oxide film. 

9. The method according to claim 1 , wherein the step for forming the bottom 
electrode for the capacitor connected to the ffrst contact pad, comprises: 

10 forming the second insulating film on the substrate; 

forming the open hall through the etching process of the second insulating film 
to expose the contact plug; 

forming the bottom electrode of the capacitor on the second insulating film 
including the open hall to connect the contact pad for the storage node via the contact 
15 plug. 

10. The method according to claim 9, wherein the second insulating film 
comprises the etching stopper, the interlayer insulating film or a laminating film of the 
etching stopper and the interlayer insulating film. 

20 

11 . The method for fabricating the semiconductor device, comprises: 

forming a first insulating film having a contact pad for a storage node and a 

- is- 
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contact pad for the bit lines on the semiconductor substrate; 

forming a second insulating film having a bit line contact on the first insulating 
film to expose the contact pad for the bit lines; 

forming a contact plug for the bit lines on the bit line contact; 
5 forming a third insulating film on the substrate; 

etching the second and third insulating films to form a groove type of the bit line 
pattern and a storage node contact having same level as an upper surface of the 
second and third insulating films without step coverage; 

forming simultaneously the bit lines and the contact plug on the storage node 
10 contact and the bit line pattern; 

forming a fourth insulating film and a fifth insulating film on the semiconductor 
substrate; 

forming an open hall through the etching process of the fourth insulating film 
and the fifth insulating film to expose the contact plug; 
15 removing the exposed contact plug to expose the storage node contact; 

forming the storage node contacted with the contact pad for the storage node in 
the open hall including the exposed storage node contact; 

removing the fifth insulating film. 



12. The method according to claim 11, wherein the step for forming the storage 
node contact and the bit line pattern, comprises: 

forming the storage node contact through the etching of the second and third 
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insulating films to expose the contact pad for the storage node; 

forming a mask layer on the third insulating film including the storage node 
contact to expose a part corresponding to the contact pad for the bit lines; 

fomiing a bit line pattern through the etching of the exposed part of the third 
5 Insulating film using the mask layer to expose the contact pad for the bit lines. 



13. in method according to claim 12, wherein the mask layer is a photoreceptive 

film. 



10 14. In method according to claim 12, wherein the first, the second and 

the third insulating films are the interlayer insulating film, and the fourth 
insulating film is the etching stopper having an etching difference with the 
second insulating film, the third insulating film and the fifth insulating film. 



15 15, The method for fabricating the semiconductor device, comprising: 

forming a first insulating film having the contact pad for the storage node 
and the contact pad for the bit lines on the semiconductor substrate; 

forming a second insulating film having the bit line contact on the first 
insulating film to expose the contact pad for the bit lines; 
20 forming a contact plug for the bit lines on the bit line contact; 

forming a third insulating film on the substrate; 

etching the second and third insulating films to form a groove type of the 
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bit line pattern and a storage node contact having same level as an upper 
surface of the second and third insulating films without step coverage; 

fonning simultaneously the bit lines and the contact plug on the storage 
node contact and the bit line pattern; 
5 fomiing a fourth insulating film on the semiconductor substrate to 

expose the contact plug; 

fomfiing a metal electrode contacted with the contact plug through the - 
open hall on the fourth insulating film. 

10 16. The method according to claim 15, wherein the step for forming the storage 

node contact and the bit line pattern, comprises: 

forming the storage node contact through the etching process of the second and 
third insulating films to expose the contact pad for the storage node; 

forming a masl< layer on the third insulating film including the storage node 
15 contact to expose a part corresponding to the contact pad for the bit lines; 

forming a bit line pattem through the etching of the third insulating film using the 
mask layer to expose the contact pad for the bit lines. 

17. In method according to claim 16, wherein the mask layer is a photoreceptive 

20 film. 

18, The method according to claim 15. wherein the fourth insulating film 
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comprises the etching stopper, the interlayer insulating film or a laminating film of the 
etching stopper and the interlayer insulating film. 

19. The semiconductor device, comprising: a semiconductor substrate having a 
5 contact pad for the bit lines and a contact pad for a storage node; 

a first insulating film that comprises a groove type of a bit line pattern for 
exposing the contact pad for the bit lines and a storage node contact for exposing the 
contact pad for the storage node and has same level as an upper surface of the first 
insulating film without the step coverage; 
10 a bit line formed on the bit line pattern; 

a second insulating film having the open hall exposing the storage node contact; 

a bottom electrode of the capacitor contacted with the contact pad for the 
storage node and formed on the storage node contact so that the electrode is more 
protrusive than the second insulating film. 

15 

20. The method according to claim 19, wherein the second insulating film 
comprises a material having an etching difference with the first Insulating film. 

21. The semiconductor device, comprises: a semiconductor substrate having a 
20 contact pad for the bit lines and a contact pad for the storage node; 

a first Insulating film that includes a groove type of the bit line pattern for 
exposing the contact pad for the bit lines and the storage node contact for exposing the 
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contact pad for the storage node and has same level as the upper surface of the first 
insulating film without the step coverage; 

a bit line formed on the bit line pattern; 

a contact plug formed on the storage node contact; 
5 a second insulating film having an open hall exposing the contact plug; 

a bottom electrode of the capacitor formed on the second insulating film to be 
contacted with the exposed contact plug through the open hall. 

22. The method according to claim 21, wherein the fourth insulating film comprises the 
10 etching stopper, the interlayer insulating film or a laminating film of the etching stopper 
and the interlayer insulating film. 
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